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3 <110> APPLICANT: GTx Inc. 

4 Steiner, Mitchell S 

5 Rinaldi, Augustine 

6 Menon , Rema 

8 <120> TITLE OF INVENTION: An isolated nucleic acid encoding P-HYDE protein and methods 

9 inducing susceptibility to induction of cell death in cancer 
11 <130> FILE REFERENCE: P-2762-US1 

13 <140> CURRENT APPLICATION NUMBER: US 09/449 , 817C 

14 <141> CURRENT FILING DATE: 1999-11-26 

16 <150> PRIOR APPLICATION NUMBER: US 09/302,457 

17 <151> PRIOR FILING DATE: 1999-04-29 
19 <160> NUMBER OF SEQ ID NOS : 7 

21 <170> SOFTWARE: Patentln version 3.3 

23 <210> SEQ ID NO: 1 

24 <211> LENGTH: 733 
2 5 <212> TYPE: DNA 

26 <213> ORGANISM: Homo sapiens 
2 8 <400> SEQUENCE : 1 

29 tacgacttgg tcaacctggc agtcaagcag gtcttggcca acaagagcca cctctgggtg 60 
31 gaggaggagg tctggcggat ggagatctac ctctccctgg gagtgctggc cctcggcacg 12 0 
33 ttgtccctgc tggccgtgac ctcactgccg tccattgcaa actcgctcaa ctggagggag 180 
35 ttcagcttcg ttcagtcctc actgggcttt gtggccctcg tgctgagcac actgcacacg 240 
37 ctcacctacg gctggacccg cgccttcgaa gagaccgcta caagttctac ctgcctccca 300 
39 ccttcacgct cacgctgctg gtgccctgcg tcgtcatcct ggccaaagcc ctgtttctcc 360 
41 tgccctgcat cagccgcaga ctccccagga tccggagaag ctgggagagg gagagcacca 420 
43 tcaagttcac gctgcccaca gaccacgccc tggccgagaa gacgagccac gtatgaggtg 480 
45 cctgccctgg gctctggacc ccgggcacac gagggacggt gccctgagcc cgttaggttt 540 
47 tcttttcttg gtggtgcaaa gtggtataac tgtgtgcaaa taggaggttt gaggtccaaa 600 
49 ttcctgggac tcaaatgtat gcatgactat tcagaatgat atacacacat atgtgtatat 660 
51 gtatttacat atattccaca tatataacag gatttgcaat tatacatagc tagctaaaaa 720 
53 aaaaaaaaaa aaa 733 

56 <210> SEQ ID NO: 2 

57 <211> LENGTH: 186 

58 <212> TYPE: PRT 

59 <213> ORGANISM: Homo sapiens 
61 <400> SEQUENCE: 2 

63 Met Glu lie Tyr Leu Ser Leu Gly Val Leu Ala Leu Gly Thr Leu Ser 

64 1 5 10 15 

67 Leu Leu Ala Val Thr Ser Leu Pro Ser lie Ala Asn Ser Leu Asn Trp 

68 20 25 30 

71 Arg Glu Phe Ser Phe Val Gin Ser Ser Leu Gly Phe Val Ala Leu Val 

72 35 40 45 

75 Leu Ser Thr Leu His Thr Leu Thr Tyr Gly Trp Thr Arg Ala Phe Glu 
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76 50 55 60 

79 Glu Thr Ala Thr Ser Ser Thr Cys Leu Pro Pro Ser Arg Ser Arg Cys 

80 65 70 75 80 

83 Trp Cys Pro Ala Ser Ser Ser Trp Pro Lys Pro Cys Phe Ser Cys Pro 

84 85 90 95 

87 Ala Ser Ala Ala Asp Ser Pro Gly Ser Gly Glu Ala Gly Arg Gly Arg 

88 100 105 110 

91 Ala Pro Ser Ser Ser Arg Cys Pro Gin Thr Thr Pro Trp Pro Arg Arg 

92 115 120 125 

95 Arg Ala Thr Tyr Glu Val Pro Ala Leu Gly Ser Gly Pro Arg Ala His 

96 130 135 140 

99 Glu Gly Arg Cys Pro Glu Pro Val Arg Phe Ser Phe Leu Gly Gly Ala 

100 145 150 155 160 

103 Lys Trp Tyr Asn Cys Val Gin lie Gly Gly Leu Arg Ser Lys Phe Leu 

104 165 170 175 

107 Gly Leu Lys Cys Met His Asp Tyr Ser Glu 

108 180 185 

111 <210> SEQ ID NO: 3 

112 <211> LENGTH: 1467 

113 <212> TYPE: DNA 

114 <213> ORGANISM: Rattus norvegicus 

116 <400> SEQUENCE: 3 

117 atgtccgggg agatggacaa accgctcatc agtcgccgct tggtggacag tgatggcagt 60 
119 ctggctgagg tccccaagga ggctcccaaa gtgggcatcc tgggcagcgg ggattttgcc 120 
121 cggtccctgg ccacacgcct ggtgggctct ggcttctttg tggtggtggg aagccgtaac 180 
123 cccaaacgca ctgccggcct cttcccctcc ttagcccaag tgactttcca ggaggaggcc 240 
125 gtgagctctc cagaggtcat ctttgtggcc gtgttccggg agcactactc ctcactgtgc 3 00 
127 agtcttgctg accagttggc tggcaagatc ctagtggatg taagcaaccc cacggagaag 360 
129 gagcgtcttc agcaccgcca gtcgaacgcc gagtacctgg cctccctctt ccctgcctgc 420 
131 actgtggtca aggccttcaa cgtcatctct gcatgggccc tacaggctgg cccaagggat 480 
133 gggaacaggc aggtgctcat ctgcggtgac cagctggaag ccaagcacac cgtctcagag 540 
135 atggcgcgcg ccatgggttt caccccactg gacatgggat ccctggcctc agcgagggag 600 
137 gtagaggcca tacccctgcg cctccttcca tcctggaagg tgcccaccct cctggccctg 660 
13 9 gggctaagca cacaaagcta tgcctacaac ttcatccggg acgttctaca gccgtacatc 72 0 
141 cggaaagatg agaacaagtt ctacaagatg cccctgtctg tggtcaacac cacgataccc 780 
143 tgtgtggctt acgtgctgct gtccctggtt tacctgcctg gtgtgctggc agctgccctt 840 
145 cagctgagga gggggaccaa gtaccagcgc ttcccagact ggctggacca ttggctgcag 900 
147 caccgcaagc agatcgggct actcagcttt tttttcgcca tgctgcacgc tctctacagc 960 
149 ttctgcctgc cgctgcgccg ctcccaccgc tatgatctgg tcaacctggc tgtgaagcag 1020 
151 gtcctggcca acaagagccg cctctgggtt gaggaagaag tctggcggat ggagatatac 1080 
153 ctgtccctgg gtgtgctggc tctgggcatg ctgtcactgc tggcggttac ctcgatccct 1140 
155 tccattgcaa actcactcaa ctggaaggag ttcagctttg tgcagtccac gctgggcttc 1200 
157 gtggccctga tgctgagcac aatgcacacc ctcacctacg gctggacccg tgcttttgag 1260 
159 gaaaaccact acaagttcta cctgccaccc acattcacgc tcacgctgct cctgccctgt 1320 
161 gtcatcatcc tggccaaggg cctcttcctc ctgccctgcc tcagccacag actcaccaag 1380 
163 atccgcaggg gctgggagag ggatggtgcc gtcaagttca tgctgcccgc tggccacaca 1440 
165 cagggggaga aaacaagcca cgtgtga 1467 

168 <210> SEQ ID NO: 4 

169 <211> LENGTH: 17 
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170 <212> TYPE: PRT 

171 <213> ORGANISM: Rattus norvegicus 
173 <400> SEQUENCE: 4 

175 Asn Phe lie Arg Asp Val Leu Gin Pro Tyr lie Arg Lys Asp Glu Asn 

176 15 10 15 
179 Lys 

183 <210> SEQ ID NO: 5 

184 <211> LENGTH: 3884 

185 <212> TYPE: DNA 

186 <213> ORGANISM: Rattus norvegicus 

188 <400> SEQUENCE: 5 

189 gcggccgcca tcatcaataa tataccttat tttggattga agccaatatg ataatgaggg 60 
191 ggtggagttt gtgacgtggc gcggggcgtg ggaacggggc gggtgacgta gtagtgtggc 120 
193 ggaagtgtga tgttgcaagt gtggcggaac acatgtaagc gacggatgtg gcaaaagtga 180 
195 cgtttttggt gtgcgccggt gtacacagga agtgacaatt ttcgcgcggt tttaggcgga 240 
197 tgttgtagta aatttgggcg taaccgagta agatttggcc attttcgcgg gaaaactgaa 300 
199 taagaggaag tgaaatctga ataattttgt gttactcata gcgcgtaata tttgtctagg 360 
201 gccgcgggga ctttgaccgt ttacgtggag actcgcccag ggcgcgcccc gatgtacggg 420 
203 ccagatatac gcgtatctga ggggactagg gtgtgtttag gcgaaaagcg gggcttcggt 480 
205 tgtacgcggt taggagtccc ctcaggatat agtagtttcg cttttgcata gggaggggga 540 
207 aatgtagtct tatgcaatac tcttgtagtc ttgcaacatg gtaacgatga gttagcaaca 600 
209 tgccttacaa ggagagaaaa agcaccgtgc atgccgattg gtggaagtaa ggtggtacga 660 
211 tcgtgcctta ttaggaaggc aacagacggg tctgacatgg attggacgaa ccactgaatt 720 
213 ccgcattgca gagatattgt atttaagtgc ctagctcgat acaataaacg ccatttgacc 780 
215 attcaccaca ttggtgtgca cctccggccc tggccactct cttccgcatc gctgtctgcg 840 
217 ggggccagct gttgggctcg cggttgagga caaactcttc gcggtctttc cagtactctt 900 
219 ggatcggaaa cccgtcggcc tccgaacggt actccgccgc cgagggacct gagcgagtcc 960 
221 gcatcgaccg gatcggaaaa cctctcgaga aaggcgtgta accagtcaca gtcgctctag 102 0 
223 aactagtgga tcccccgggc tgcaggaatt cgataattcg gcacgaggct gccgaggcac 1080 
225 tgtgatgtcc ggggagatgg acaaaccgct catcagtcgc cgcttggtgg acagtgatgg 1140 
22 7 cagtctggct gaggtcccca aggaggctcc caaagtgggc atcctgggca gcggggattt 1200 
229 tgcccggtcc ctggccacac gcctggtggg ctctggcttc tttgtggtgg tgggaagccg 1260 
231 taaccccaaa cgcactgccg gcctcttccc ctccttagcc caagtgactt tccaggagga 1320 
233 ggccgtgagc tctccagagg tcatctttgt ggccgtgttc cgggagcact actcctcact 1380 
235 gtgcagtctt gctgaccagt tggctggcaa gatcctagtg gatgtaagca accccacgga 1440 
237 gaaggagcgt cttcagcacc gccagtcgaa cgccgagtac ctggcctccc tcttccctgc 1500 
239 ctgcactgtg gtcaaggcct tcaacgtcat ctctgcatgg gccctacagg ctggcccaag 1560 
241 ggatgggaac aggcaggtgc tcatctgcgg tgaccagctg gaagccaagc acaccgtctc 1620 
243 agagatggcg cgcgccatgg gtttcacccc actggacatg ggatccctgg cctcagcgag 1680 
245 ggaggtagag gccatacccc tgcgcctcct tccatcctgg aaggtgccca ccctcctggc 1740 
247 cctggggcta agcacacaaa gctatgccta caacttcatc cgggacgttc tacagccgta 1800 
249 catccggaaa gatgagaaca agttctacaa gatgcccctg tctgtggtca acaccacgat 1860 
251 accctgtgtg gcttacgtgc tgctgtccct ggtttacctg cctggtgtgc tggcagctgc 1920 
253 ccttcagctg aggaggggga ccaagtacca gcgcttccca gactggctgg accattggct 1980 
255 gcagcaccgc aagcagatcg ggctactcag cttttttttc gccatgctgc acgctctcta 2040 
257 cagcttctgc ctgccgctgc gccgctccca ccgctatgat ctggtcaacc tggctgtgaa 2100 
25 9 gcaggtcctg gccaacaaga gccgcctctg ggttgaggaa gaagtctggc ggatggagat 2160 
261 atacctgtcc ctgggtgtgc tggctctggg catgctgtca ctgctggcgg ttacctcgat 2220 
263 cccttccatt gcaaactcac tcaactggaa ggagttcagc tttgtgcagt ccacgctggg 2280 
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265 cttcgtggcc ctgatgctga gcacaatgca caccctcacc tacggctgga cccgtgcttt 2340 

267 tgaggaaaac cactacaagt tctacctgcc acccacattc acgctcacgc tgctcctgcc 2400 

269 ctgtgtcatc atcctggcca agggcctctt cctcctgccc tgcctcagcc acagactcac 2460 

271 caagatccgc aggggctggg agagggatgg tgccgtcaag ttcatgctgc ccgctggcca 2520 

2 73 cacacagggg gagaaaacaa gccacgtgtg aggccctgga aatggagaca ggcacagctt 2580 

275 gtgggggccc tgggctgggt tcgggtctct tttctgggat ggtatatgcg tgggtggccg 2640 

2 77 aggtctgaat ttctgggatg caggtgtatg ccgagatact cagaatggcg taccacacat 2700 

279 gcgataagta ctcacatata tttcatatat aataggattt actattattc ttagttaaaa 2760 

281 aaaaatagtg ggtccttata tttcaactta tgcagggtcc ctatatttca acttgagcat 2820 

283 ttcagagcaa atgccacaca ttaaacagca gatcccaccc ttgtggtagc tgcagagaca 2880 

285 gacagaaact tctggttatg agagagactg tattttgttg gattctacct ttaatccccg 2940 

287 ttctctacgt tcccctgtta gccacatctt aacgttggtg cagagctggg acaagagctg 3000 

289 gctctggtgc agcctccccc atcccagggc taggaaacaa gcctctgatg aacagaggga 3060 

291 ccaggtctgg accctcctgc tcccgcttcc ctgggctcga gtggggaggc tcagcgggat 3120 

293 cccccgcaat ctgtgcagga gttttcacag gtctgtcctt tcttccggga gcggtctgaa 3180 

295 gcggccccat ctgatcctag ctgagccgag attgttcccc actccctgaa agtccagagt 3240 

297 caccgtggag cctgcaaatt gctccttctg cgaaggtgtg aagtcaccgt ctcaccagag 3300 

299 ccattaacga acctgatctt cagaagaagc ataattgttt cccctccatt aagttggtgg 3360 

301 tgaccctctt taaaccactg tgccttctcg cctttcccat cactaatttg ggcatctcca 3420 

303 tggagtggac tcttgtcggg gcagttcagg ggggagggaa gcattagaga ttgcggagaa 3480 

305 taaccatcga agcctccctt ggatgttccc aggcgtgcct tcattaaatt ggtccctaat 3540 

307 gagaatgaca ggggacccct gttgcctgta tgcagagaac cagccttctg agcacccagg 3600 

309 aaacacagtg gccccacgcc cttcaggggg gtcccacgtc ccctttccca tgcttttgcc 3660 

311 tccctccctc ccggttacaa tcaaccataa aagtctgcaa atattgtttt ttgaattatc 3720 

313 aagcttatcg ataccgtcga aacttgttta ttgcagctta taatggttac aaataaagca 3780 

315 atagcatcac aaatttcaca aataaagcat ttttttcact gcattctagt tgtggtttgt 3840 

317 ccaaactcat caatgtatct tatcatgtct ggatccgacc tcgg 3884 

320 <210> SEQ ID NO: 6 

321 <211> LENGTH: 32166 

322 <212> TYPE: DNA 

323 <213> ORGANISM: Rat t us norvegicus 

325 <400> SEQUENCE: 6 

326 atctggaagg tgctgaggta cgatgagacc cgcaccaggt gcagaccctg cgagtgtggc 60 
328 ggtaaacata ttaggaacca gcctgtgatg ctggatgtga ccgaggagct gaggcccgat 120 
330 cacttggtgc tggcctgcac ccgcgctgag tttggctcta gcgatgaaga tacagattga 180 
332 ggtactgaaa tgtgtgggcg tggcttaagg gtgggaaaga atatataagg tgggggtctt 240 
334 atgtagtttt gtatctgttt tgcagcagcc gccgccgcca tgagcaccaa ctcgtttgat 300 
336 ggaagcattg tgagctcata tttgacaacg cgcatgcccc catgggccgg ggtgcgtcag 360 
338 aatgtgatgg gctccagcat tgatggtcgc cccgtcctgc ccgcaaactc tactaccttg 420 
340 acctacgaga ccgtgtctgg aacgccgttg gagactgcag cctccgccgc cgcttcagcc 480 
342 gctgcagcca ccgcccgcgg gattgtgact gactttgctt tcctgagccc gcttgcaagc 540 
344 agtgcagctt cccgttcatc cgcccgcgat gacaagttga cggctctttt ggcacaattg 600 
346 gattctttga cccgggaact taatgtcgtt tctcagcagc tgttggatct gcgccagcag 660 
348 gtttctgccc tgaaggcttc ctcccctccc aatgcggttt aaaacataaa taaaaaacca 720 
350 gactctgttt ggatttggat caagcaagtg tcttgctgtc tttatttagg ggttttgcgc 780 
352 gcgcggtagg cccgggacca gcggtctcgg tcgttgaggg tcctgtgtat tttttccagg 840 
354 acgtggtaaa ggtgactctg gatgttcaga tacatgggca taagcccgtc tctggggtgg 900 
356 aggtagcacc actgcagagc ttcatgctgc ggggtggtgt tgtagatgat ccagtcgtag 960 
358 caggagcgct gggcgtggtg cctaaaaatg tctttcagta gcaagctgat tgccaggggc 1020 
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360 aggcccttgg tgtaagtgtt tacaaagcgg ttaagctggg atgggtgcat acgtggggat 1080 

362 atgagatgca tcttggactg tatttttagg ttggctatgt tcccagccat atccctccgg 1140 

364 ggattcatgt tgtgcagaac caccagcaca gtgtatccgg tgcacttggg aaatttgtca 1200 

366 tgtagcttag aaggaaatgc gtggaagaac ttggagacgc ccttgtgacc tccaagattt 1260 

368 tccatgcatt cgtccataat gatggcaatg ggcccacggg cggcggcctg ggcgaagata 1320 

370 tttctgggat cactaacgtc atagttgtgt tccaggatga gatcgtcata ggccattttt 1380 

372 acaaagcgcg ggcggagggt gccagactgc ggtataatgg ttccatccgg cccaggggcg 1440 

374 tagttaccct cacagatttg catttcccac gctttgagtt cagatggggg gatcatgtct 1500 

376 acctgcgggg cgatgaagaa aacggtttcc ggggtagggg agatcagctg ggaagaaagc 1560 

378 aggttcctga gcagctgcga cttaccgcag ccggtgggcc cgtaaatcac acctattacc 1620 

3 80 gggtgcaact ggtagttaag agagctgcag ctgccgtcat ccctgagcag gggggccact 1680 

382 tcgttaagca tgtccctgac tcgcatgttt tccctgacca aatccgccag aaggcgctcg 1740 

384 ccgcccagcg atagcagttc ttgcaaggaa gcaaagtttt tcaacggttt gagaccgtcc 1800 

386 gccgtaggca tgcttttgag cgtttgacca agcagttcca ggcggtccca cagctcggtc 1860 

388 acctgctcta cggcatctcg atccagcata tctcctcgtt tcgcgggttg gggcggcttt 1920 

390 cgctgtacgg cagtagtcgg tgctcgtcca gacgggccag ggtcatgtct ttccacgggc 1980 

392 gcagggtcct cgtcagcgta gtctgggtca cggtgaaggg gtgcgctccg ggctgcgcgc 2040 

394 tggccagggt gcgcttgagg ctggtcctgc tggtgctgaa gcgctgccgg tcttcgccct 2100 

396 gcgcgtcggc caggtagcat ttgaccatgg tgtcatagtc cagcccctcc gcggcgtggc 2160 

398 ccttggcgcg cagcttgccc ttggaggagg cgccgcacga ggggcagtgc agacttttga 2220 

400 gggcgtagag cttgggcgcg agaaataccg attccgggga gtaggcatcc gcgccgcagg 2280 

402 ccccgcagac ggtctcgcat tccacgagcc aggtgagctc tggccgttcg gggtcaaaaa 2340 

404 ccaggtttcc cccatgcttt ttgatgcgtt tcttacctct ggtttccatg agccggtgtc 2400 

406 cacgctcggt gacgaaaagg ctgtccgtgt ccccgtatac agacttgaga ggcctgtcct 2460 

408 cgagcggtgt tccgcggtcc tcctcgtata gaaactcgga ccactctgag acaaaggctc 2520 

410 gcgtccaggc cagcacgaag gaggctaagt gggaggggta gcggtcgttg tccactaggg 2580 

412 ggtccactcg ctccagggtg tgaagacaca tgtcgccctc ttcggcatca aggaaggtga 2640 

414 ttggtttgta ggtgtaggcc acgtgaccgg gtgttcctga aggggggcta taaaaggggg 2700 

416 tgggggcgcg ttcgtcctca ctctcttccg catcgctgtc tgcgagggcc agctgttggg 2760 

418 gtgagtactc cctctgaaaa gcgggcatga cttctgcgct aagattgtca gtttccaaaa 2820 

420 acgaggagga tttgatattc acctggcccg cggtgatgcc tttgagggtg gccgcatcca 2880 

422 tctggtcaga aaagacaatc tttttgttgt caagcttggt ggcaaacgac ccgtagaggg 2940 

424 cgttggacag caacttggcg atggagcgca gggtttggtt tttgtcgcga tcggcgcgct 3000 

426 ccttggccgc gatgtttagc tgcacgtatt cgcgcgcaac gcaccgccat tcgggaaaga 3 060 

428 cggtggtgcg ctcgtcgggc accaggtgca cgcgccaacc gcggttgtgc agggtgacaa 3120 

430 ggtcaacgct ggtggctacc tctccgcgta ggcgctcgtt ggtccagcag aggcggccgc 3180 

432 ccttgcgcga gcagaatggc ggtagggggt ctagctgcgt ctcgtccggg gggtctgcgt 3240 

434 ccacggtaaa gaccccgggc agcaggcgcg cgtcgaagta gtctatcttg catccttgca 3300 

436 agtctagcgc ctgctgccat gcgcgggcgg caagcgcgcg ctcgtatggg ttgagtgggg 3360 

438 gaccccatgg catggggtgg gtgagcgcgg aggcgtacat gccgcaaatg tcgtaaacgt 342 0 

440 agaggggctc tctgagtatt ccaagatatg tagggtagca tcttccaccg cggatgctgg 3480 

442 cgcgcacgta atcgtatagt tcgtgcgagg gagcgaggag gtcgggaccg aggttgctac 3540 

444 gggcgggctg ctctgctcgg aagactatct gcctgaagat ggcatgtgag ttggatgata 3600 

446 tggttggacg ctggaagacg ttgaagctgg cgtctgtgag acctaccgcg tcacgcacga 3660 

448 aggaggcgta ggagtcgcgc agcttgttga ccagctcggc ggtgacctgc acgtctaggg 3 72 0 

450 cgcagtagtc cagggtttcc ttgatgatgt catacttatc ctgtcccttt tttttccaca 3780 

452 gctcgcggtt gaggacaaac tcttcgcggt ctttccagta ctcttggatc ggaaacccgt 3840 

454 cggcctccga acggtaagag cctagcatgt agaactggtt gacggcctgg taggcgcagc 3 900 

456 atcccttttc tacgggtagc gcgtatgcct gcgcggcctt ccggagcgag gtgtgggtga 3960 
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